The healthcare industry in Japan has experienced many cases of work-related injuries, accidents, and workers' compensation claims because of mental illness. This study examined the influence of supportive and ethical work environments on work-related accidents, injuries, and serious psychological distress among hospital nurses. Self-reported questionnaires were distributed to nurses (n = 1114) from 11 hospitals. Valid responses (n = 822, 93% women, mean age = 38.49 ± 10.09 years) were used for analyses. The questionnaire included items addressing basic attributes, work and organizational characteristics, social capital and ethical climate at the workplace, psychological distress, and experience of work-related accidents or injuries in the last half year. The final model of a multivariate logistic regression analysis revealed that those who work less than 4 h of overtime per week (OR = 0.313), those who work on days off more than once per month (OR = 0.424), and an exclusive workplace climate (OR = 1.314) were significantly associated with work-related accidents or injuries. Additionally, an exclusive workplace climate (OR = 1.696) elevated the risk of serious psychological distress. To prevent work-related compensation cases, which are caused by these variables, strengthening hospitals' occupational health and safety is necessary.
Introduction
Compared to other industries, the healthcare industry has significantly higher rates of workrelated accidents, injuries, and illness in many countries [1] [2] [3] . In the U.S., hospitals reported 6.8 injuries and diseases per 100 workers, whereas in the manufacturing industry and construction sector, the rates were 4.3 and 3.9 per 100 workers, respectively, in 2011 [2] . Among all work-related accidents and injury cases in 2016 in Japan (n = 7361) for which workers needed more than 4 days absence from work, the highest number of cases (n = 1718) was in the healthcare and hygiene industry, whereas there were 1425 cases in the manufacturing industry and 622 cases in the construction sector [3] . Musculoskeletal disorders such as back pain account for more than 60% of injury cases and this trend remained unchanged in the last decade [4, 5] . Considering that the work-related injury rate is a major reason nurses leave the profession [6] , it is critically important to intervene in issues of occupational health and safety within the healthcare industry in Japan, a sector that has experienced a chronic shortage of nurses [7] .
Moreover, in Japan, work-related mental illness has become an additional issue for workers in the healthcare and welfare industry, since compensation cases due to mental illness (e.g., depression, etc.) have been increasing. The healthcare and welfare industry has been identified as the highest ranking in terms of the number of workers' compensation cases for more than five years [8, 9] . "Trouble with a supervisor" and "harsh harassment, bullying, and violence" were ranked first and second as related events, respectively, in 2016. In addition, "nurse" ranked seventh among all occupations [8] . From these data, it can be inferred that work-related mental illness cases among hospital nurses may be related to social-relational aspects of work such as ethical behaviour at the workplace.
In hospitals, workers are at risk for the following potential types of hazards: biological (e.g., needle stick injuries), ergonomic (e.g., patient handling), chemical (e.g., chemicals used for disinfecting and sterilizing), physical (e.g., radiation from X-rays and radioisotopes), psychosocial (e.g., stress), and mechanical (e.g., slips, trips, and falls) [10, 11] . Regarding work-related injuries in hospitals, McCaughey et al. (2016) [12] identified four antecedents of injury among healthcare employees: individual characteristics and three categories using a framework of the National Institute for Occupational Safety and Health (i.e., organization of work such as shift work, job characteristics such as physical and psychological demands and social-relational aspects of work, and safety programs and training). Additionally, a previous systematic literature review revealed that hospital shift work has been associated with a higher risk of work-related injuries among nurses [13] .
In their review study [12] , McCaughey et al. also showed that having peer support [14] and collaboration among colleagues [15] decreased the risk of injury among nurses, and that nurses' aides with higher informal social status had greater access to help from co-workers and reduced exposure to injury risk [14] . The authors inferred from these findings that social-relational aspects of work such as informal social status, a supportive culture, and social support may have an effect on injury risk among employees [12] . Considering issues of work-related accidents, injuries, and mental illness in the healthcare industry in Japan, it is essential to foster supportive and ethical work environments. Furthermore, it is necessary to reveal the influence of social-relational aspects of work among hospital nurses.
In this context, the concept of "social capital", which consists of mutual understanding, shared aims, and unifying members of social networks and communities [16, 17] , is beneficial in terms of social-relational aspects of work. Previous studies revealed that social capital in the workplace at hospitals was related to risk factors of psychological health status among workers including healthcare professionals [18] [19] [20] [21] . Specifically, the odds for new physician-diagnosed depression and antidepressant treatment were 30-50% higher for public sector employees with low vertical or horizontal workplace social capital than for their counterparts with high social capital at the workplace [21] . Furthermore, social capital is negatively associated with emotional exhaustion among nurses [19] .
On the other hand, researchers identified that the mechanisms of social capital could also have other less desirable consequences such as exclusion of outsiders [22, 23] . In contrast to a supportive work environment, social exclusion, which has been identified as a negative consequence of social capital, may have adverse psychological and behavioural effects on nurses in hospitals. A previous review study [24] indicated that social exclusion thwarts the need to belong, and being ignored, excluded, and/or rejected signals a threat that promotes pain and distress for adaptive survival. While employees have a stronger intention to quit their jobs when they experience exclusion at the workplace [25] , these ethical issues also showed significant relationships with intention to leave one's current position among nurses and social workers [26] . Furthermore, previous studies revealed notable adverse effects on the brain, such that social exclusion echoed the effects of physical pain [27] , and had a worse impact on victims' self-esteem than did bullying [28] .
Thus, we hypothesized that supportive (e.g., high social capital at the workplace) and unethical (e.g., social exclusion at the workplace) work environments, which reflect social-relational aspects of work [12] , would be associated with experience of work-related injuries, accidents, and serious psychological distress (SPD) among hospital nurses, which, in turn, could become workers' compensation cases. Few studies have examined these relationships simultaneously; therefore, our findings provide meaningful insight into the field of occupational health and safety in Japan, which has experienced noteworthy staff shortages due to work-related injuries, accidents, and mental illnesses.
Materials and Methods

Design, Participants, and Settings
We conducted quantitative research using a cross-sectional survey with convenience sampling. With cooperation from a nursing association in a prefecture in Japan, eleven hospitals agreed to participate. The participants were all nurses from these hospitals.
Data Collection
From September to November 2015, self-administered questionnaires (to be returned anonymously) were distributed to all nurses from 11 hospitals (n = 1114). If the nurses agreed to participate, they completed the questionnaire and returned it using a sealed envelope. Among these, 917 participants returned their questionnaires (response rate = 83%); however, only questionnaires with complete data (n = 822) were used for analyses (valid response rate = 74%).
Measures
The anonymous self-administered questionnaire written in Japanese included items addressing demographic variables (e.g., age, sex, marital status, education, job position, length of experience at one's current position, and organizational tenure) and organizational characteristics (e.g., organizational type and hospital size) as control variables. In addition, we asked about participants' average overtime worked per week and frequency of working on one's days off per month, and used an original scale to assess supportive environment in the workplace, to assess the independent variables.
For the dependent variable, we included the question, "Have you experienced a work-related accident or injury in the last half year"? As indicated in a previous study [29] , government statistics may be limited [3] with regard to capturing accidents, injuries, and illnesses involving less than three days' absence from work; while these occur more frequently than those causing longer absences, they are not taken into account. Therefore, we used self-reported data to assess work-related accidents and injuries. We also included a scale assessing the presence of psychological distress for the assessment of SPD.
Social Capital and Ethical Climate at the Workplace of a Hospital (SEW)
To assess supportive and ethical work environments, we used the 20-item SEW that has confirmed high internal reliability, criterion-related validity, and construct validity [30] (see Table A1 in Appendix A). The items, which were developed in reference to previous studies [31] [32] [33] [34] , were selected as key elements for nurses' supportive work environment through a three-round panel survey using the Delphi technique with nursing directors. It consists of three sub-scales: "social capital in the workplace" (nine items; e.g., "Overall, nurses are trustworthy"), "exclusive workplace climate" (five items; e.g., "Those who make an error at the workplace are strongly blamed"), and "ethical leadership" (six items; e.g., "Leaders express their understanding over staff nurses' rights"). Each item was evaluated using a 7-point Likert scale ranging from 1 (totally disagree) to 7 (totally agree). We used each sub-scale's sum score to calculate the mean per sub-scale. The higher the mean score of two sub-scales (social capital in the workplace and ethical leadership), the greater the participants' perceived favourable characteristics, and the higher the mean score of one sub-scale (exclusive workplace climate), the greater the participants' perceived unfavourable work environment characteristics.
The Presence of SPD
To assess the presence of SPD, we used the K6 scale [35] [36] [37] , which is a psychometrically validated epidemiologic screening measure that is highly correlated with diagnostic measures of major depressive disorder and other mental disorders. Participants were asked whether they had recently experienced symptoms or behaviour related to depression or anxiety. Each item was evaluated using a 4-point (1-4) Likert response scale (most of the time, some of the time, a little of the time, and never). The sum of the six questions (coded 0-4 points) was used for screening SPD. Higher sum scores indicated greater psychological distress. We used a cut-off score of 13 as those who had experienced SPD [35, 38, 39] .
Ethical Considerations
Approval for this study was obtained from the institutional ethics committee at Tokyo Gakugei University in 2015 (#08015). All hospital nurses in this survey were not required to provide written consent because return of the questionnaire constituted implied consent. Participants were informed about the voluntary nature of participation (e.g., they were free to withdraw at any time), and assured confidentiality in the handling of data.
Data Analysis
First, we calculated descriptive statistics for individual attributes, employment, and organizational characteristics. Next, we calculated descriptive statistics and Cronbach's alpha coefficients of dependent and independent variables. As a preliminary analysis to identify the primary variables for a multivariate logistic regression analysis, we examined coefficients for the association between the two dependent variables (the experience of work-related accidents or injuries in the last half year and the presence of SPD) and the nominal data of each variable. Additionally, we calculated Spearman's correlation coefficients between each dependent variable and SEW sub-scales. Finally, we performed a multivariate logistic regression analysis to examine factors related to the two dependent variables.
A previous study revealed that events per variable values of 10 or greater indicate no major problems (e.g., the Wald statistic was conservative under the null hypothesis, the paradoxical associations, etc.) [40] ; therefore, all independent variables were entered into the equation using a stepwise method (backward selection method) after controlling for basic attributes and employment characteristic variables, which were selected based on the results of the preliminary analysis. The odds ratio and 95% confidence intervals for each control and independent variable were calculated for dependent variables. All statistical analyses were performed with IBM SPSS 25.0 (IBM Japan Inc., Tokyo, Japan). A p-value < 0.05 was regarded as significant.
Results
Participants' Characteristics
Participants' basic attributes are shown in Table 1 . It should be noted that 5% (n = 42) of the participants answered that they had experienced work-related accidents or injuries in the last half year. Thirty-four percent worked overtime more than 5 h per week, and 28% worked on days off more than once per month.
Descriptive Statistics and Reliability of Each Scale and the Association between Dependent Variables
The descriptive statistics and internal consistency of each scale are shown in Table 2 . Additionally, associations between dependent variables are shown in Table 3 . The presence of SPD, which occurred in 6% of participants, had significant associations with marital status, hospital type and size, and working on one's days off more than once per month. The experience of work-related accidents or injuries showed a significant association with participants' average overtime worked per week. 
Correlation Coefficients between Dependent Variables and SEW Subscales
The results of Spearman's correlation coefficients showed significance between the presence of SPD and all three SEW sub-scales; however, experience of work-related accidents or injuries was only significantly correlated with an exclusive workplace climate (Table 4) . a "1" = the group those who agreed with the question, "Have you experienced work-related accidents or injuries in the last half year?", "0" = the group those who disagreed with this question; b "1" = total score ≥ 13 on the K6, "0" = total score < 13 on the K6. c Sub-scales of the Social capital and Ethical climate at the Workplace of a hospital (SEW). * p < 0.05, ** p < 0.01, *** p < 0.001.
Results of the Multivariate Logistic Regression Analysis
Results of the final model of the multivariate logistic regression analysis are shown in Table 5 . Working overtime less than 4 h per week, working on days off more than once per month, and an exclusive workplace climate were significantly associated with experience of work-related accidents or injuries in the last half year. Furthermore, the results after controlling for participants' basic attributes and employment characteristics are shown in Table 6 . Specifically, an exclusive workplace climate elevated participants' risk for SPD. 
Discussion
Our findings, which revealed that an exclusive workplace climate is a risk factor for both the experience of work-related accidents or injuries and SPD, underline the importance of promoting supportive and ethical work environments for hospital nurses. Regarding work-related accidents, injuries, and illness in hospitals, four antecedents of injury among healthcare employees (i.e., individual characteristics, organization of work, job characteristics, and safety programs and training) have been identified [12] . In addition, shift work [13] and work pressure and lack of time [41] have been reported as risks of work-related injuries among nurses. Our finding that a social-relational aspect of work (i.e., an exclusive workplace climate) was a risk factor for nurses' experience of work-related accidents or injuries adds new insight regarding occupational health and safety of hospitals.
While social capital, such as mutual understanding, shared aims, and unifying of social networks and communities [16, 17] , shows desirable consequences for workers including nurses [18] [19] [20] [21] , it can also have less desirable consequences such as exclusion of outsiders [22, 23] . Our finding that an exclusive workplace climate was a risk factor for nurses' experience of work-related accidents or injuries suggests that social exclusion can have adverse effects on occupational health and safety among hospital nurses.
Ethical issues such as an exclusive workplace climate may ultimately influence nursing shortages and indirectly influence the quality of patient care. Previous studies revealed that employees had a stronger intention to quit their jobs when they experienced exclusion at the workplace [25] . On the other hand, a positive and ethical workplace climate for nurses and social workers protects against their intentions to leave [26] . In addition, nurses who experienced workplace ostracism (being excluded and ignored by others [24] ), demonstrated an elevated level of silence regarding patient safety [42] . As shown in a previous review, hesitancy to speak up can be a key contributing factor to communication errors [43] . Additionally, while workplace injuries were related to turnover intention [44] and high turnover rates among nurses and nursing assistants [45] , the injury rates were also linked to negative patient outcomes [6] . Therefore, an exclusive workplace climate may also indirectly influence patient safety and nurse turnover.
Moreover, our finding that an exclusive workplace climate was a risk factor for SPD underlines the negative rather than positive effect of social capital on hospital nurses. This supported previous research indicating that social capital can have less desirable consequences such as exclusion of outsiders [22, 23] . Thus, the findings in this study confirm the critical influence of social exclusion, which thwarts the need to belong and promotes pain and distress for adaptive survival [24] , on nurses' psychological health. This influence of social exclusion may also result due to nurses working in medical teams. A previous study revealed that those who were excluded showed elevated levels of a biomarker (i.e., salivary cortisol), which increased physiological arousal and stress reactivity related to negative emotion, following a period of exclusion [46] . Additionally, a previous study using functional magnetic resonance imaging revealed that the regions of the brain activated by social pain due to social exclusion are similar to those of physical pain [27] , and social exclusion had a worse impact on victims' self-esteem than did bullying [28] .
Taken together, these findings suggest that hospital employers and managers in the healthcare industry, which has experienced a chronic shortage of nurses [7] and faced cases of work-related injury [3, 5] and compensation cases due to mental illness in Japan [8, 9] , need to foster a supportive and ethical work environment. They should also consider influences on hospital nurses' occupational health and safety, nursing shortages, and the quality of patient care.
In this study, the finding that less than four hours of overtime per week reduced the risk of work-related accidents or injuries highlights the importance of managing nurses' overtime work. A secondary analysis using data from 340 hospital nurses revealed that among nurses who reported "excessive work", the average number of hours worked per week beyond those scheduled was more than 4 h, and was related to increased level of acute fatigue [47] . As the Japanese Nursing Association [48] reported, nurses' subjective fatigue symptoms are correlated with overtime hours, and the more fatigue symptoms nurses have, the more anxious they are about medical accidents. Given these findings, our findings might have been influenced by nurses having less fatigue due to less overwork.
On the other hand, the finding that the frequency of working on one's days off per month reduced nurses' risk contradicts past findings [49] . This might be because nurses do not feel as much pressure when they work a day that deviates from their typical routine. However, there might be the influence of the type of employment such as regular nurses who work less hours than general regular nurses [50] . Furthermore, other factors may have an influence such as type of department [41] , type and frequency of work shift [41] , and antecedents of injury among healthcare employees [12] , as well as differences according to type of hazard [11] and injuries [2,4,5]; thus, further studies are required.
This study had several limitations. First, the participants were all nurses in 11 hospitals in Japan recruited through a convenience sampling method; therefore, the results may be biased and not generalizable to other populations. Second, the use of cross-sectional data does not allow us to draw causal inferences. Additionally, we examined social-relational aspects of work but did not include other antecedents of injury among healthcare employees [12] and factors specific to hospital nurses [13, 41] . Further research using a longitudinal design that examines the influence of factors of supportive and ethical work environments and the above-mentioned variables on hospital nurses' work-related injuries, accidents, and SPD are required. Third, while this study used self-report to measure work-related accidents and injuries, underreporting of occupational injuries is often noted as an issue among healthcare providers [51] ; thus, the accuracy of our data is unclear. Fourth, while the SEW showed high internal reliability, further examination is required to confirm its validity. Lastly, it is desirable to examine individual domestic variables (e.g., work family conflicts, family responsibilities, presence of children) and other unethical behaviours in the work environment (e.g., bullying, harassment, incivility) as they may significantly affect nurses' work-related injuries, accidents, and SPD.
Notwithstanding these limitations, our findings provide meaningful novel insights for the healthcare industry in Japan, which is burdened with an increase in work-related compensation cases and staff shortages. Further studies are needed to investigate the generalizability of these results.
Conclusions
We examined the influence of supportive and ethical work environments in terms of socialrelational aspects of work on both the experience of work-related accidents or injuries and SPD among hospital nurses in Japan. Results of a multivariate logistic regression analysis showed that those who worked overtime less than 4 h per week, those who worked on their days off more than once per month, and an exclusive workplace climate were significantly associated with the experience of work-related accidents or injuries in the last half year. Additionally, an exclusive workplace climate elevated nurses' risk of SPD. Our findings underline the importance of instilling supportive and ethical work environments to prevent workers' compensation cases due to work-related accidents, injuries, and SPD among hospital nurses, and added new insight into hospitals' occupational safety and health. statistical analysis, manuscript draft, and final edit. Miharu Nakanishi conducted statistical analyses, manuscript draft, and final edit.
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